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ABSTRACT =

This report is based on a survey of the 4ational
Science Foundation's Industrial Panel on Science and Technology. The,
panel comes _from essentially all major types of industry involved in
research and develoiment (R&D), and covers a wide range of firms and
rooperations.,The findings of the survey show that almost one-half of
those who responded to the Survey reported that; since 1970,their
firms have, increased the proportion of ?h.D.s,among those hired for
R&D activities.. The most often cited reasons for this change in
hiring practices were: (1) industrial technology has become more
complex, and (2). more science and engineering Ph.D.s have been
available for work in industry: The findings also show that about 30%
bf the respondents.expect their firms to- increase the proportion of
R&D employees Who have doctorates'while only 3% anticipated a drop.,
Tabulated data present distribution, of responses from directors of
industrial research and development onAast and anticipated
proportions of employeeS who have doc /orates. (Author/HM)
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Almost one-half of those who responded to the
surcec reported that sin«. 1070 their tirrhs hace
increased the proportion of doctorates among their
hires- for R&D aL tic Ines The most otter, L:ted
reasons for this change hiring practices were 1 ,

industrial technologc has beLome more omple \ and
21 more sc IelTC t' and (ingineering S D s hac

been acadable for work m mdustrc Other fa( tors
cited Include the small dittereme in salaries between
Ph p s and baccalaureates and the. greater
willingness of new doctorates to work in applied
research and decelopment compared to do:. torates
graduating sec eral rears .igo

tne Fri : !PI

thitotrial arc/ Li,:

About 30 percent of the respondents expect *their
firms to increase the proportion'of R&D hires who .-
have .doctorates, while onl\ 3 pemerrt anticipate a.
drop

Introduction

In the last few years doctorates -hate accounted for a
-larger share -of SC ientist5 and engineers employed in
industrial research and development Front 1073 to 1q75
Industry added almost ID,000 Ph D'S to its R&D payroll
while total industrial R&D employment remamed,,stable
It is important to determine what the present situation is
and whether the trend of the last few years is-likely to

L., ',hilly All th, n 4.1, 1IL .rnv

re,e Ir. h
.

or iesel.pruont or to 1.?.4 I) rs

Lontinue into the future The importame of Lhni is

supported ti, the likelihood that industry has the greatest
potential of all sectors to expand employment of Ph D
during the nett few year's wen the academic labor
market is expected to be very tight "Accordingly, NSF
asked 08 directors of industrial R &D ac tickties if in recent.
wears their firms had incteased the proportion of
doctorates among their hires for research and dec elop-
ment and if so, to et plain why this had taken place
Respondents to the survey, all members of the NSF
Industrial Panel on Science and Technology, were also
asked to report whether they expect to increase this
proportion in the future and, if so, why Finally, the R&D
dire tors . were asked to comment on whether un-
cierutilizatiL2n of Ph 0 s is a problem in their firms This
was done to assess whether industry has been able to
absorb greater numbers of doctorates while still utilizing
their spec ializtal training

Sixty-sr, panel 'member. s responded to the survey
letter These included representatives of many of the
largest U S corporations as well as a group of medium
and smaller sized companies The table at the end of the
discussion contains a tabulation' of replies to specific
questions while the summary below briefly reports-some
of the e\pianatlons given by the respondents for their
firms' hiring practices as well as their perceptions

-regarding unde'rutdization Several quotations from the
replies of the Panel MeMbers are given to illusttate more
directly the nature of the responses
. Two factors should be considered in interpreting the
survey responses First, as stated earlier, the membership
of the panel is not a random sample of all industrial

'employers of SIE _doctorates Second, the managers were
asked' to report only on employment in R&D activities A

Those SIE doctoratesengaged in other types of industrial
work, such as production and inspection, ire outside, the
scope of the survey

Prepared in the Supply and 1 dui anvil Analysis Croup, Division of Science feesources Studies.
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Findings

INC RE \t-±F1)111RlN( Of Pt1 I'

Slightly less than one-halt of the respondents reported
that since 1970 their firms have acreased the proportion
of Rloctorates among their hires for resl,:arch and

de( elopment The reason most often gi( en f1)1- emplo(
proportionatel( more Ph D's was that the hiring

company has become rliore ed an complex
technok4gic al at. ti . it ies_w h require the ad( anced skills
gained in graduate training This complexity Larne about
either through a change in the compan's areas of
interest or through the continitr*He(elopmenf of, the
tectInoloq n w hu h the (ompary w as alread( n( ed rn

10-0
About one-fifth of the respondents statccd that the
rCsed \.atlabilit( ot Ph D s since 107i1, has prompted

an upgrad,ng tht academic credentials ot those fisted
for research and elonm en t

Some other reasons gi( en were that In recent (ears
fewer able -baccalaureate- and master s-degree can-
didates hale applied for emplo( ment D s hale
adopted moro..reahsti( attitudeltoward work rn inciustr
and applied research and de( elopment, ['h D now cost
little more than Ole lesser trail-N.(1, and the gait( of
Eh D s has improved

Firms reporting hi4er proportions ot hires with
Ph D s represented a (en broad range of industries
including pharmaceuticals, chemicals, electrOmcs,
primary metal processing, hea(. manufacturing and
textiles

Representatives of other firms in se( eral of these same
"ndustries, .as well as the petroleum production and
refining inclusfry, reported n'o increases rn their' propor-
tions ot Ph D hit-es

A ranking of the responding firms by total number of
employees not lust- those engaged in research and-
development, repealed that smallervid larger firms were
equally likely to hale increased the proportion of hires
with Ph D 's_since 1970

Belot-( 'are a few direct quotatioris from the
respondents regarding 'their hiring of Ph D's These
vere chosen tc; represent the major t.'pe's ofxomments in
this area

T hruoa 1 rn re t ink e ,-otn pa rat:, ,yrcatilitt o+ dot t,Iratv,

"Yes, we are hiring a substantially higher proportion of
Ph D sceritists than we were 5-10 years ago The three
Main reasons for this increase are

Technical competenceWe have had difficultV finding
BA and M A candidates qualified to carry out indepen-
dent R&D actonties in our chemical laboratories In fact,
most of our technicians now almost have B A eqtalvalen-
cy

Cost,--,Salary comprises only a /small part ,roughly 30
percent) of -the cost of keeping a man in an industrial

laborator% I he salary ditteren(e between. a B A and
Ph D chemist is only7$5-10,000 per year This difference
s oil( 10-15 percent of the total cost So why not get a
Cadillac instead of a Chevy providing you can

,eftectivelv utilize a Cadillac:,

Ureater (ersatilth -We often find B,A chemists with
specific areas ot expertise hokzould be as good or better
than .anv Ph D s Howeet, our programs don't last
tore% er Sociner or later, they would hae to work in an
area ,unfamiliar to them Furtherwre, our P11 D

chemists have a much greater p/otential in R&D
management where their adc ance training enables them
to cope with a large number of different chemical
enterprises

I Qa,l atY do, toratct,

Prior to the recent recessiori affecting technical
personnel Ph D s were not oriented foward applied or
prat tical research They were primarily oriented toward

. basic or fundamental, research as sponsored by NASA
and other governmental agencies The problem of
nonindustrial orientation of Ph ID 's was compounded
because this type of work was also funded at the
universities where a generation of professors exist,
almost none of whom have practical working,experience
and who have spent their entire life in and around
universities with no appreciation of industrial research
and devfilopment Unfortunately, they trained students
in their image and it was not unusualtor thesesraduates
to feel that anything that had a practical solution or a
realistic time frame was not research The recent
recession in technical personnel has changed some of
these misconceptions, and Ph D's who have had an
unhappy five., or six years experience are now much more
realistic in their outlook and objective,

bureased ,oplibtkation of R &D activities

the nature of our projects has changed to include
more sophisticated work which in many cases requires
specific knowledge that would be expected from Ph D
candidates We have in this period received a large
number of unsolicited resumes from Ph D 's who have,
for various reasons, been on the market Interestingly,
the requested salaries of these candidates Vvere not
.sul3ktantially different from salaries required to attract

Tht-algttai people with B S and M S degrees

Shortage ot qualified Paccalirureate can:Wales for employment

."Since 1970 Ph D have' not represented a substan-
tially larger proportion of our new R&D employees
They have represented a relatively (not 'substantially')
greater proportion of new hires primarily because the
high quality personnel we seek were not as avail-able at
the B.S level' We assumed that this was because a higher
proportion of the -very competent B.S people were going
on to gra.duate work

1



spot,a,,;,

e haxe not tlynged an substantial w at since
1070 the proportion or Ph Ps we hue for rt seat,h we
hired til'rikx. Ph 1) s in 1070 and still do In elopment
we hire a mixture ot Ph P s and B S but the i.nix
hasn t Changed much 1.\,, would h,rt more Ph P s hq.t
are supplx ,n the dis,iplint s ot greatest .nterest
electrical t nguieertri an,l urni,L,tcr ,nonce

.`e .1",'

The proportion ot our new R&D empltees with
doctorate degrees has not changed `41gilltl1rItk.
1°70 Likel.,.ise the nature ot our R&D ac to. ities has not
than-K'd to a large ettter," The at ailah:Ftc of Ph I.) s hi:,
not affected LZ, but the state ot the econ,on\ has kept
tram adding any more Ph D s 60 our sfatt

4, \,

Cher 7y-t,tor-
antn.,pate,1 that their raise the proport;on,
ot, R&D hires with I) s rho,: ltarro'h le,els in -tht.
neift 5 to 10, rear, Ork 3 pervert tht respondents
expert a reduttion in sac h. hires Firms planning to
employ proportionatek more Ph 1) in the tUttire
about equalk dn. ided between those that ha,\e.ticehired
more from 1070 till now and those that hate pot
Reasons gRen for ,,ut-7 future h,png ere similar
to the explanations gi en abo\ e for h ring more Ph D
n,the past years Again t rn, site did not attest
respt/Ises Below are thret quotat,,,,ns t tom Panel
members wimh,reprelent the hroad range of responses

I do not expect the proportion ot our ,ompanx s R &[)
hires of Ph D s to change within th,e nexf tit e tears I

Cannot realk say much on our company s polio', be\ end
e year', I do not think that the salary ditterenhation

between Ph 1) s and lesser trained staff is or will be a
factor in our choice of R&D staff liter a fe,. \. ears
differences in salaries are more attested En, the
employees athie ements than his qualifitation,i

toreani .1,/,/ra,, et a 71, 'fir lu, i 7

'Within the nexts,to. et(' ten years I do not expert the
propoftion of new R&D employees 'With Ph I) s to
no rease because the areas in whit h we arc expanding the
staff are more de\ elopment oNnted and would there-
fore require fewer Ph I) s There is, therfore, a t
that the proportion of new employees with Ph 1) s will
decrease during this time ptri'd--- It starting salary
differentials were smaller between Ph P s and lesser
trained employees, this fat t would not he important in

'changing the r1roportion

, t

Our long rangt planning all tot a marked taxpansion
of RS, I 'law sties tc hut h tvtll netesitate the hiring of more
Ph I) s as well as supporting staff -Smaller startin
salar thfferentials will be a factor in determining the
proportion of Ph s to lesser-trained staff Another
tat tor how twt r, which will contribute to this trend is the
tact that ice intend to upgratie.5ht:qualitx of out research
staff In out opinion, the best approach to achieve this
goal is tohire more highly trained indwiduals

.

1_4\1)f RIAILIZATION

Onix a tow respondents indicated that 4nderutilization
ot doctorates v, hether from the perspectwe of the
empioxer ot employee, is a problem in their tompames
The comments ofsome of those st; replying are gn, en
below Direct quotations are appropriately Indicated
Other comments tare. paraphrased Bet ause those few
Panel members who indicated that underutiliration is a
problem gat e a wide x ane't of.explanatioms, excerpts
from their responses, either in the original language or
paraphrased, better convex the nature of their comments
than would a S'ummarizatiori It should be remembered
that comments such as these came from tank a small
number ot the respondents

.;,,, u;Tort ta+t itt ot do, torate

Sometimes the company hires too many Ph D s and
too few technitians thus forcing the-former to assume
some duties usual]', performed by support shaft'

0 t ht,it t it;,

Some Ph D 's believe their training entitles them to
more pro. il.eges and attentio, than are accorded to ot ht r
staff If the\ do not recewe tiiese special considerations,
the', tomplain of being underutilized

. ,'771t Ph thitta po,ttlon by the:, are poorly ,i4ileiT

sorn,e highly trained people :ire not comfortable
t'working outside their particular area of Interest, and yet
seem willing to act ept a Ies§ than appropriate assignment
as opposed to milivety seeking 31 lob change'

'. %

Emphal a,,Ztit trioning gq re:ear,h-poorli, prepare, f'h
4

* .

Mthout twestion niirny Ph.P 's are underutilized for
oc eredu,ateci,9 The'prietiany cayse in theyrong run
has been the, extreme emphassis in academic science
education on revarcii as tile primary purpose for
obtaining a sciencedegree and the Ph 1) us the union
card tor Living research The situation its enraneeringas ,
c,ent Wtterent and. probably fits the needs'of industry
better .;

a



I herr 5 too htt/i toirric

"We agree that Ph D eiigaged In industrial R&D are
svmewha't underutilized and a ntieipate that the situation

; will worsen in the future we attribute this to
the tact that. organizations, like ours hale less intellec-
tualls challenging v. ork than our Lore Jt Ph D s would

Outlook

sill industry continue to'increasj the proportion ot its
R&D staff s. hoha e dos torateC probably will, because
the two factors most responsibly for the increased role ot
the Ph D up till now are likely to persist for the next 5 to
)t.) years These two tat. tors.are the grossing Lomplexit
ot industrial tea-11101'1/4)gy and the tairl> reads asailabilits
of I s s' An ample suopl\ or doc'torate soient'st,
at,d e-ngmeers in most fields should be as 3113bie fo
industr% .c4 all .-ort,,p Imes engaged in research ond
des elopmen t seem orepa red to accept larger
proportions ot Ph 1) s among their hires either out ot a
com,iLtion that lesser trained. and cheaper staff can
perform as is ell in some lobs or, b.ecause ot a belief that

D s are not sell suited b' irtte ot their training to
work in a proht-oriented en. ironment On the other
hand, it there is a t urther decline in the salar\ ditterential
earned b\ PhD in relation to baccalaureate and
master s graduate's, probably some of a-ache firms not
now planning to accelerateVh D hiribg IA ill do so

1'2
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Greater numbers ot do( tot ates on R&D staffs may
lead to their uncferutilazation in those companies which
do not also employ adequate numbers of support staff
. This, 1;owe\ CI , should be a probfem of management-in
indo.idual firms !tither than an industry-wide difficulty
The expected .rowing complexit, of technolLIgy 6hould
tuIIN engage skills of most Ph D''s employed in
industrial research and des elopment
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